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Scientific summary

Background

People with dementia and other disorders resulting in confusion are an important subset of frail older
people who present specific challenges, particularly when admitted to acute hospitals. The Department
of Health and Social Care and the Royal College of Psychiatrists have estimated that two-thirds of
hospital beds are occupied by patients aged ≥ 65 years, up to half of whom might have some kind of
cognitive impairment, including dementia and delirium.

In the hospital setting, cognitive impairment may be due to a number of overlapping conditions.
People may have pre-existing dementia before admission, may develop delirium (characterised by an
acute onset of confusion, a fluctuating course and inattention) as part of the acute illness precipitating
admission or may have delirium superimposed on dementia. Finally, unspecified cognitive impairment due
to undiagnosed dementia or delirium, adverse effects of medication, poorly controlled physical morbidities
(e.g. diabetes mellitus) or a combination of these is also common. The symptoms and presenting features
of all of these conditions show considerable overlap, which can lead to misdiagnosis; for example, the
onset of neuropsychiatric symptoms in a patient with dementia may be labelled as worsening of their
dementia rather than be properly attributed to delirium.We therefore use the term ‘cognitive spectrum
disorders’ to signify the presence of cognitive impairment, whether formally diagnosed or not.

Older people admitted to hospital with a cognitive spectrum disorder are a heterogeneous and highly
vulnerable population who are typically poorly assessed and managed, and it is important to understand
their needs better in order to focus care and treatment. However, most research in older people admitted
to hospital has studied either dementia or delirium in isolation and has been most commonly undertaken in
relatively small cohorts of selected volunteers in specialist geriatric settings, risking selection bias and poor
generalisability. Relatively few studies have examined outcomes in this population, particularly outcomes
after discharge. Systematic reviews that separately examined dementia, delirium and delirium superimposed
on dementia in hospital inpatients have been published. In these, prevalence varies depending on the
population studied (e.g. specialist settings vs. unselected medical admissions; early vs. later assessment
after admission, age range considered) and the assessment methods used, with dementia assessment not
normally including a delirium screen, thereby increasing the risk of misclassification.

Objectives

The study sits in phase 0/1 of the Medical Research Council Framework for the Development and
Evaluation of Complex Interventions, and will provide the baseline for the development of an
intervention for evaluation in the future. The increased understanding resulting from this study is
a component that is necessary for the next step in improving the quality of care for people with
cognitive impairment in general hospitals.

The study aimed to improve the understanding of the outcomes of emergency hospital admission in
people with cognitive impairment and/or dementia to support the development of a multidomain
intervention.

The objectives of the study were twofold:

1. review of outcomes – review of current literature and a patient opinion survey to obtain an
understanding of the quality and type of evidence that exists about the prevalence of cognitive
impairment in older people admitted to hospital as emergencies and associations with a spectrum of
outcomes assessed or measured in this domain, and elucidate the outcomes that are important to
people who have experienced an acute hospital admission
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2. analysis of outcomes – data linkage and analysis of a unique routine population-based health-care
data set to measure health-care and economic outcomes following hospital admission of older
people with and older people without cognitive impairment and dementia.

The research was conducted from January 2015 to June 2018 and used data from people admitted
between 2012 and 2013.

Methods

The project used a systematic review of the research literature, a patient opinion survey and analysis
of a unique large admission data set to examine health-care outcomes and costs for older people with
cognitive impairment and dementia admitted as an acute medical emergency.

Review of outcomes

Systematic review
This involved database searches identifying peer-reviewed quantitative epidemiology measuring
prevalence and associations with outcomes. Screening for duplication and relevance was followed by
full-text review and assessment of quality, followed by a narrative review of the data.

Patient opinion survey
A survey sought opinion on the key outcomes for people with dementia and/or confusion, and their
carers, in the acute hospital.

Analysis of outcomes
A prospective cohort study of people who underwent an Older Persons Routine Acute Assessment was
undertaken. The Older Persons Routine Acute Assessment is based on the principles of comprehensive
geriatric assessment (Stuck AE, Siu AL, Wieland GD, Adams J, Rubenstein LZ. Comprehensive geriatric
assessment: a meta-analysis of controlled trials. Lancet 1993;342:1032–6), with trained specialist
nurses carrying out a structured assessment during the first 24 hours of admission, including an
Abbreviated Mental Test (Hodkinson HM. Evaluation of a mental test score for assessment of mental
impairment in the elderly. Age Ageing 1972;1:233–8); the Confusion Assessment Method for the
presence of delirium (Inouye SK, van Dyck CH, Alessi CA, Balkin S, Siegal AP, Horwitz RI. Clarifying
confusion: the confusion assessment method. A new method for detection of delirium. Ann Intern Med
1990;113:941–8); an assessment of the presence of delirium based on clinical history, examination
and informant report; documentation of the presence of a pre-admission diagnosis of dementia from
self-report/informant report and/or hospital and primary care records; and estimation of functional
status in terms of activities of daily living both on admission and at 3 months prior to admission
(Katz S, Ford A, Moskowitz R, Jackson B, Jaffe M. Studies of illness in the aged. The index of ADL:
a standardized measure of biological and psychosocial function. J Am Med Assoc 1963;185:914–9).
An analysis of the Older Persons Routine Acute Assessment data set measured associations between
different patterns of cognitive impairment and outcomes.

Setting
A medical admissions unit in an acute hospital in one Scottish health board.

Participants
Older people (aged ≥ 65 years), with or without a cognitive spectrum disorder, admitted as medical
emergencies between January 2012 and December 2013 who underwent a structured nurse
assessment (Older Persons Routine Acute Assessment). ‘Cognitive spectrum disorder’ was defined
as any combination of delirium, known dementia and an Abbreviated Mental Test score of < 8 out
of 10 points.
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Main outcome measures
Living at home 30 days after discharge, mortality within 2 years of admission, length of stay, re-admission
within 2 years of admission and cost.

Data sources
Scottish Morbidity Records 01 data were linked to the Older Persons Routine Acute Assessment
data set.

Older people admitted as medical emergencies in this Scottish health board have been routinely
screened for cognitive impairment, delirium and dementia using structured instruments since 2011.
This unique data set was linked to routine hospital and place of residence data by the University of
Dundee Health Informatics Centre, and used to examine how a range of outcomes varied between
those with and those without cognitive impairment, delirium on admission and/or dementia.

Results

The systematic review highlights the significant overlap in conditions of patients presenting to general
hospitals with confusion (cognitive spectrum disorders). Methodological heterogeneity, especially
concerning diagnostic criteria, results in some dementia cohorts including patients with concurrent
delirium (delirium superimposed on dementia), some delirium cohorts differentiating between those with
pre-existing cognitive impairment (delirium superimposed on dementia) and those with isolated delirium,
and some cohorts screening using cognitive function alone.

Despite considerable methodological differences, cognitive spectrum disorders are common in the
inpatient population over the age of 65 years, and are associated with significantly longer lengths of
stay and worse survival in both the short and the longer term. Differences in outcomes between
individual conditions are less clear and may benefit from some standardisation across conditions of
diagnostic categorisation. This means that there is significant overlap in conditions of patients
presenting to general hospitals with confusion.

The survey provides an insight into the challenges facing general hospitals in relation to an admission
of a person with a cognitive spectrum disorder to ensure that the outcome is perceived as positive for
the patient and their carers/family.

Although the overall expectation relating to health and well-being when discussing a positive outcome
for this group of patients is no different to that for the general population, in that they wish to return
home with the same functionality and cognitive ability as they had prior to the event that led to the
admission, the focus for many, when asked about a positive outcome, is on the process of the actual
hospital stay. The issues surrounding this highlight that there are some challenges here that the
respondents felt were important to a positive outcome. So, failing being able to be discharged home in
the same condition as at the time of admission, having a satisfactory experience of the admission was
seen as a positive outcome.

From the analysis of the Older Persons Routine Acute Assessment data set, we found that 35%
of people aged ≥ 65 years with an incident admission to the acute medical unit had a cognitive
spectrum disorder. Delirium was present in 23.4% of admissions and dementia was present in 15.3%
of admissions. Almost one-third of people with delirium and almost half with dementia had both
delirium and dementia (7.6% had delirium superimposed on dementia). A further 4.2% of people who
were admitted had unspecified cognitive impairment, defined as a low Abbreviated Mental Test score
without known dementia or delirium. Cognitive spectrum disorders were strongly associated with
low functional ability, with > 50% of patients with known dementia (either alone or superimposed
on delirium) having a low activities of daily living score prior to admission (persistently low activities
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of daily living scores) and almost 50% of patients admitted with delirium alone having a decline in
activities of daily living scores from their functional status 3 months prior to admission (changed
activities of daily living scores). Only 19% of people admitted with cognitive spectrum disorders had
persistently high activities of daily living scores, compared with 58.2% of people admitted without
cognitive spectrum disorders.

Outcomes in older people with cognitive spectrum disorders following hospital admission are significantly
worse than in those without cognitive spectrum disorders. The proportion of people living at home 30 days
post discharge was significantly lower among patients with cognitive spectrum disorders than among
patients without cognitive spectrum disorders (81.7% vs. 93.4%). Delirium superimposed on dementia
had the poorest outcome, with only 69.1% of people in this group living at home 30 days post discharge.

Mortality from the date of admission was high, with 52.6% of people with cognitive spectrum disorders
dying within the 2-year follow-up period, compared with 33.5% of people without cognitive spectrum
disorders. The presence of any cognitive spectrum disorders was associated with increased mortality
over the entire follow-up period but with different temporal patterns depending on the type of
cognitive spectrum disorder. Compared with people without cognitive spectrum disorders, delirium
alone was associated with increased mortality risk in the 6 months after admission and 1 year from
admission until the end of follow-up. Having dementia alone or delirium superimposed on dementia
was not associated with mortality in the first 3 months, but was associated with higher mortality at
3 months to 2 years post admission. Having unspecified cognitive impairment was not associated with
mortality in the first 6 months post admission, but was associated afterwards.

Re-admission at the 2-year follow-up was high, with 65.6% of people with cognitive spectrum disorders
being re-admitted within 2 years, compared with 60.1% of people without cognitive spectrum disorders.
At the end of the 2-year follow-up, 13.2% of patients with cognitive spectrum disorders died without
being re-admitted, compared with 5.3% of patients without cognitive spectrum disorders. Compared
with people without cognitive spectrum disorders, delirium alone or dementia alone was associated with
increased re-admission risk during the whole follow-up period. Having delirium superimposed on dementia
was not associated with an increased risk of re-admission in the first 3 months, but was associated with a
higher risk of re-admission at 3 months to 2 years post admission. Having unspecified cognitive impairment
was not associated with an increased risk of re-admission at any time after discharge.

Finally, older people with cognitive spectrum disorders have an average length of stay of almost
25 days, compared with 12 days in those without a cognitive spectrum disorder. Length of stay in
people with cognitive spectrum disorders varied depending on the type of cognitive spectrum disorder,
with hospital stays for people with delirium superimposed on dementia being more than three times
longer than stays for people without cognitive spectrum disorders, and stays were almost twice as long
for people with delirium alone, dementia alone or an unspecified form of cognitive impairment.

When hospital costs were examined for patients with and patients without cognitive spectrum disorders,
both cross-sectionally and longitudinally, we found that patients with cognitive spectrum disorders had
significantly higher hospital costs at their incident admission than non-cognitive spectrum disorder
patients did. However, if we looked at it from a longitudinal perspective, the cost of patients with
cognitive spectrum disorders, particularly those with delirium superimposed on dementia or unspecified
cognitive impairment, cumulate at a lower rate than patients with no cognitive spectrum disorders.
The cost difference between cognitive spectrum disorder and non-cognitive spectrum disorder patients
generally became negligible in the long run. Moreover, we demonstrated that the cognitive spectrum
disorder group was not homogeneous. Patients with different cognitive spectrum disorders might
differ in their one-off incident costs, as well as in the growth rate of their cumulative costs, if examined
longitudinally.
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Finally, the study highlighted the importance of accounting for mortality while making longitudinal
predictions of costs for patients with different conditions. In our case, patients with cognitive spectrum
disorder tended to have a higher hazard rate of death than non-cognitive spectrum disorder patients did.
If we ignore this while fitting a longitudinal model, we risk overestimating the cost growth rate of cognitive
spectrum disorder patients and, accordingly, the differences in their cumulated totals.

Limitations

A lack of diagnosis and/or standardisation of diagnosis for dementia and/or delirium was a limitation
for the systematic review, the quantitative study and the economic study.

Additional limitations of the quantitative study arise from the use of routine health-care data and the
cross-sectional nature of the Older Persons Routine Acute Assessment. The following five areas are
discussed in further detail in the description of the work: (1) coverage, (2) accuracy of brief assessment tools,
(3) cross-sectional nature of assessment, (4) lack of full dementia diagnostic workup and (5) differences
between admission and incident cohorts. The economic study was limited to in-hospital costs as we had no
data for social or informal care costs.

The survey was conducted online, limiting its reach to older carers and those people with cognitive
spectrum disorders.

Conclusion

The three distinct research methodologies used in this project demonstrate the consistent finding
that patients admitted to hospital with confusion (whether due to delirium, diagnosed or undiagnosed
dementia or a combination of these) have poor outcomes. The overlapping clinical manifestations and
non-standardised diagnostic criteria for each of the individual cognitive spectrum disorders hampers
our ability to synthesise evidence on each condition’s prevalence and associated outcome.When taking
all cognitive spectrum disorders as a whole, over one-third of patients from the older population who
are admitted to hospital have a cognitive spectrum disorder. When analysing the outcomes of the four
mutually exclusive subgroups of the population with cognitive spectrum disorders (known dementia,
delirium, delirium superimposed on dementia and unspecified cognitive impairment), outcomes remain
poor and show no clear distinction between subgroups. Future research should include standardisation
of case-finding and diagnostic criteria to aid stratification of cognitive spectrum disorders. Longitudinal
research and analysis adjusting for physical comorbidity and function should examine whether cognitive
impairment is an independent predictor of poor outcome or whether worse outcome is mediated by
physical comorbidity, functional status or frailty. Finally, research designed to elucidate whether these
poor outcomes are a result of the pathological processes themselves or the care delivered within the
hospital setting will further our understanding of clinical management.

Study registration

This study is registered as PROSPERO CRD42015024492.

Funding

This project was funded by the National Institute for Health Research (NIHR) Health Services and
Delivery Research programme and will be published in full in Health Services and Delivery Research;
Vol. 9, No. 8. See the NIHR Journals Library website for further project information.
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